cean. Initial robber crab EAG recordings, using the volaodor (phenylacetaldehyde), the coconut odors ␥-nonalactone and delta-decalactone, and banana odor (isoatile-odor headspace of the bait types mentioned above as stimuli, produced distinct EAG responses from the myl acetate). The olfactory system of the crabs was clearly able to detect all these compounds but to very flagellum ( Figure 2B ), whereas the basal segments of the antennules and the first antennae did not show any different degrees ( Figures 2F and 2G ). The response pattern shows an impressive overall selectivity and senactivity in response to the stimuli. The presence of chemoreceptors located elsewhere, e.g., on legs or chelae, sitivity of the system ( Figure 2H ). Compounds of structural proximity were clearly separated, indicated by the was not investigated, due to experimental and permission restrictions, and can hence not be excluded.
shapes Considering the importance of carrion as a food source as olfactory tissue, we continued to investigate the propfor the crabs, the high sensitivity to DMTS is understanderties of the system in more detail. First, we found that able. However, ␥-nonalactone, which to the human nose the antennules were sensitive to CO 2 . Responses were smells most characteristically of coconut, turned out to clearly dose dependent ( Figure 2C ) and characterized be a weak ligand, requiring fairly high doses to elicit by a rapid depolarization followed by a less-prominent activity. If odors are used at all by the crabs to locate and slower hyperpolarization ( Figure 2D ). The charactercoconuts, they likely rely on other compounds. As cocoistics of the CO 2 response in the robber crab are similar nuts are visually conspicuous, it is conceivable that coto those of insects, for which CO 2 detection appears to conuts are initially located through visual cues rather be critically important (e.g., [19, 20] Figure 3C) . Furthermore, the rapidity of the the flicking probably also increases olfactory perforcrab's EAG responses implies a swift and efficient transmance in the air because insects frequently also flick duction pathway, well able to cope with terrestrial conditheir antennae when they come into contact with an tions. odor plume. Apart from DMTS, we also tested ␥-nonalactone. In line with the physiological results, this compound elicited no behavioral response (zero visits in Robber Crab Behavior Toward total). Thus, the crabs do not respond indiscriminately Single Odor Compounds to any smelly objects they encounter but rather show a Do the crabs also respond behaviorally to these odors? selective preference for specific odorants. The behavUsing the same behavioral assay as described preioral response to DMTS shows strong similarities to that viously, we tested the effect of DMTS. Figure 4C ). In the robber crab, the basal bodies and cilia segments are housed well inside the flagellum ( Figure 4F) . The homologies between the robber crab (and its land hermit crab relative) and insects are likely to be convergent adaptations to terrestrial conditions and have presumably arisen in both groups as a mechanism to minimize water evaporation and to give increased protection from a hostile terrestrial environment. Thus, the robber crab aesthetascs display a mosaic of characteristics that show similarities to insect sensilla as well as to the general crustacean organization, the latter being a natu- a PC laptop, and analyzed with the EAG2000 software (Syntech). In a humidified, constant air stream (sustained by an aquarium pump, flowing at 0.5 m/s) passing over the excised flagellum. Control stimutotal, the response profiles of ten flagella, collected from ten different animals (five males and five females of varying size and from unlations were performed in the same manner but with syringes only containing the solvent. EAG recordings from fruitflies (D. melanogasknown molting stages), were examined. All the tested odorants were obtained from Sigma-Aldrich and were of Ͼ98% purity and diluted ter, Oregon-R) were performed on whole mounted antennae, with a stationary Syntech EAG set up controlled by the same EAG2000 in paraffin oil in decadic steps from 100 pg/l to 10 g/l. Ten microliters of the compound at the test concentration was pipetted software and following the same procedure as outlined above. onto a small piece ‫1ف(‬ cm 2 ) of filter paper, which was subsequently placed inside a plastic 1 ml syringe. The air volume inside the syringe Behavior The behavioral experiments were carried out on the Central Plateau containing the volatile odor substance was then ejected (by compressing the syringe, generating an estimated ‫5.0ف‬ s air pulse) into (vicinity of the National Park research station) and by the North-
